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NATIONAL FOREWORD 

This Indian Standard (Part 2/Sec 29) which is identical with IEC 60601-2-29 : 1999 'Medical electrical 
equipment — Part 2-29 : Particular requirements for the safety of radiotherapy simulators' issued by 
the International Electrotechnical Commission (IEC) was adopted by the Bureau of Indian Standards 
on the recommendation of the Electromedical Equipment Sectional Committee and approval of the 
Medical Equipment and Hospital Planning Division Council. 

The use of radiotherapy simulators may expose patients to danger if the equipment design does not 
satisfy standards of electrical, mechanical and ionizing radiation safety. The equipment may also cause 
danger to persons in the vicinity if the equipment itself fails to contain the ionizing radiation adequately 
and/or if there are inadequacies in the design of the simulator room. 

This particular standard establishes requirements to be complied with by manufacturers in the design 
and construction of radiotherapy simulators; it does not attempt to define their optimum performance 
requirements. Its purpose is to identify those features of design that are regarded, at the present time, 
as essential for the safe operation of such equipment; it places limits on the degradation of equipment 
performance beyond which it can be presumed that a fault condition exists, for example, a component 
failure, and where an interlock then operates to prevent continued operation of the equipment. 

This standard is to be read in conjunction with IS 13450 (Part 1) : 2008 'Medical electrical 
equipment: Part 1 General requirements for safety (first revision)'. In this standard reference appears to 
IEC 60601-1 : 1988 for which we had identical standard IS 13450 (Part 1) : 1994. This has, however, 
been revised as IS 13450 (Part 1) : 2008 and as such the clause numbers have been slightly modified. 
Therefore, in view of taking the latest standard into consideration special care is to be taken while cross 
refernng. 

The text of IEC Standard has been approved as suitable for publication as an Indian Standard without 
deviations. Certain conventions are, however, not identical to those used in Indian Standards. Attention 
rs particularly drawn to the following: 

a) Wherever the words International Standard' appear referring to this standard, they should 
be read as Indian Standard'. 

b) Comma (,) has been used as a decimal marker while in Indian Standards, the current 
practice is to use a point (.) as the decimal marker. 

in this adopted standard, reference appears to certain International Standards for which Indian Standards 
also exist. The corresponding Indian Standards which are to be substituted in their respective places 
are listed below along with their degree of equivalence for the editions indicated: 



International Standard 



IEC 60601-1:1988 Medical 
electncal equipment — Part 1 : 
General requirements for safety 

IEC 60601-2-7 : 1998 Medical 
etectncal equipment — Part 2-7: 
Particular requirements for 
the safety of high-voltage 
generators of diagnostic X-ray 
generators 

IEC/TR 60788 : 1984 Medical 
radk^ogy — Terminology 



Corresponding Indian Standard 

IS 13450 (Part 1) : 2008 Medical electrical 
equipment: Part 1 General requirements for 
safety (first revision) 

IS 13450 (Part 2/Sec 7) : 2006 Medical 
electrical equipment: Part 2 Particular 
requirements for the safety, Section 7 
High-voltage generators of diagnostic 
X - ray generators 

IS 13807 : 1994 Medical radiology — 
Terminology 



Degree of 
Equivalence 

Technically 
Equivalent 

Identical 
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Indian Standard 
MEDICAL ELECTRICAL EQUIPMENT 

PART 2 PARTICULAR REQUIREMENTS FOR THE SAFETY 
Section 29 Radiotherapy Simulators 

SECTION ONE - GENERAL 

The clauses and subclauses of this section of the General Standard apply, except as follows: 

1 Scope and object 

1.1 Scope 

Addition: 

This Particular Standard applies to radiotherapy simulators: 

- that use diagnostic X-ray equipment to simulate physically a radiotherapy radiation beam, 
so that the treatment volume to be subjected to irradiation during radiotherapy can be 
localized, and the position and size of the radiotherapy radiation field can be confirmed; 

- intended exclusively for radiotherapy simulation as a prelude to intended radiotherapy, 
and not for any other purpose such as general diagnostic examinations; 

- used within the environmental and electrical supply conditions specified in the technical 
description; 

- comprising the following parts: 

• a system for producing an X-ray beam, which simulates the geometry of the 
radiotherapy radiation beam; 

• a system for producing images of the transmitted X-ray beam, for example, either by 
radiography or radioscopy; 

• an assembly to control the size and position of the radiation beam and to delineate the 
intended treatment area; 

• a mechanical structure that physically simulates the geometry and movements of the 
radiotherapy equipment and supports the imaging system; 

• a patient support system. 

1.2 Object 
Addition: 

This Particular Standard establishes requirements to ensure the ionizing radiation safety and 
enhanced mechanical and electrical safety of radiotherapy simulators; it identifies 
geometrical parameters that are critical for the accurate simulation of a radiotherapy 
treatment, 
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1.3 Particular Standards 

Additional subclauses: 

1.3.101 Relationship to the General Standard. 

NOTE - See appendix L for normative references 

The requirements of this Particular Standard take priority over those of all other standards; 
it is to be read m conjunction with IEC 60601-1 (1988), Medical electrical equipment - Part 1: 
General requirements for safety, its amendments 1 (1991) and 2 (1995), and corrigendum 
(1995) - hereinafter referred to as the General Standard - which it amends and supplements. 

Where there is no corresponding section, clause or subclause in this Particular Standard, the 
section, clause or subclause of the Genera! Standard, although possibly not relevant, applies 
without modification. Where it is intended that any part of the General Standard, although 
possibly relevant, is not to be applied, a statement to that effect is given in this Particular 
Standard. Unless otherwise stated, all clauses of the General Standard apply. 

As m the General Standard, the requirements are followed by compliance tests. The term "this 
standard" is used throughout to refer to the General Standard and this Particular Standard 

taken together. 

The numbering of sections, clauses and subclauses of this Particular Standard corresponds to 
that of the General Standard (but see 29.1 b)). The changes to the text of the General 
Standard, or its Collateral Standards, are specified by the use of the following words: 

"Replacement" means that the clause or subclause of the General/Collateral Standard is 
replaced completely by the text of this Particular Standard. 

"Addition" means that the text of this Particular Standard is additional to the requirements of 
the General/Collateral Standard. 

"Amendment" means that the clause or subclause of the General/Collateral Standard is 
amended as indicated by the text of this Particular Standard. 

Subclauses, figures or tables that are additional to those of the General Standard are 
numbered starting from 101; additional annexes are lettered AA, BB, etc., and additional items 
aa), bb), etc. 

1.3.102 Relationship to other standards and documents 
•) IEC 60601-2-7 

This standard applies to high-voltage generators of diagnostic X-ray generators used with 

RAOlOTHERAPY SIMULATORS (see 29.1 a)). 

b) IEC 61217 

This standard gives guidance on the designation of equipment movements, the marking of 
scales, their zero positions, and the direction of movement with increasing value (see 
6-3, 101 a)). 
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1.5 Collateral Standards 

Additional subclauses: 

1.5.101 IEC 60601-1-1 

This Collateral Standard does not appfy. 

1.5.102 IEC 60601-1-2 

All clauses and subclauses of this Collateral Standard, together with the additions given m 
clause 36, apply to radiotherapy simulators and their integral information technolOGv 

EQUIPMENT (ITE). 

NOTE - JEC 60601-1-2 applies to equipment and rTE used m medical applications radiO^^era^y s mula^ohs and 
their integral ite are not excluded from compliance with IEC 60601-1-2. at the date of puoitcatton o* tms stanoard m 
has not been possible to determine whether further amendments to its requirements or tests wtit be necessary 

1.5.103 IEC 60601-1-3 

All clauses and subclauses of this Collateral Standard apply, except as amended <n clause 29 

1.5.104 IEC 60601-1-4 

All clauses and subclauses of this Collateral Standard apply (see 52.1 b))> 

2 Terminology and definitions 

Addition: 

NOTE - Annex AA lists all defined terms alphabetically with their source reference 

Definitions of additional terms used in this Particular Standard. 
2.1.101 

DELINEATED RADIATION BEAM 

that part of the radiation beam bordered by the shadow cast by the delineators 
2.1.102 

DELINEATED RADIATION FIELD 

area of the delineated radiation seam intercepted on a plane perpendicular to the reference 

AXIS 

2.1.103 

DELINEATOR^) 

means for defining the border(s) of the simulated radiation field 

2.1.104 

radiotherapy simulator (hereinafter referred to as simulator) 

equipment that uses X-ray equipment to simulate geometrically parameters of movements and 
radiation fields of radiotherapy equipment so as to assist with the planning of patient 
treatments 
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5 Classification 

Replacement: 

Equipment and its applied parts shall be classified by marking and/or identification as 
described m clause 6. This includes: 

5.1 According to the type of protection against electric shock: 
-Class I equipment. 

5.2 According to the degree of protection against electric shock: 

- Type b applied parts. 

5.3 According to the degree of protection against ingress of water detailed in the 
current edition of IEC 60529 (see 6.1 I)): 

- IPX0, unless otherwise specified. 

5.4 According to the method(s) of sterilization or disinfection recommended in the 

INSTRUCTIONS FOR USE. 

5.5 According to the degree of safety of application in the presence of a flammable 

ANAESTHETIC MIXTURE WITH AIR, or WITH OXYGEN OR NITROUS OXIDE: 

- Equipment not suitable for use in the presence of a flammable anaesthetic 

MIXTURE WITH AIR Or WITH OXYGEN OR NITROUS OXIDE. 

5.6 According to the mode of operation: 

- Suitable for continuous connection to the supply mains in the stand-by state 
and for specified loadings, unless otherwise specified. 

6 Identification, marking and documents 

6.3 Marking of controls and instruments 

Additional subclause: 

6.3.101 Provision of scales and indications for moving parts 

a) The following shall be provided: 

- a numerical indication of the dimensions of the delineated radiation field at a 
specified distance; 

- an indication by light of the radiation seam and the delineated raqiation field; 

- an indication of the position of the isocentre; 

- means for indicating the focal spot to skin distance; 

- an indication of the position of the reference axis on entry to the patient or X-ray 

IMAGE RECEPTOR; 

- an indication to the operator, associated with the angular position of the delineated 
radiation seam, of the possible wedge filter direction(s) for the radiotherapy 
equipment being simulated; 

- a numerical indication of the distance from the focal spot to the image receptor 

PLANE; 

- a numerical indication of the distance from the isocentre to the focal spot when this 
parameter is adjustable; 

- scale readouts complying with the conventions of IEC 61217, for all available 
movements of gantry, radiation head and blds, delineators, X-ray image receptor 
and patient support (see 1 .3. 1 02 b)) 
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b) In order to reduce the possibility of error when transferring data between Simulators and 
radiotherapy equipment having other scale conventions sm^.a t ohs may incorporate 
additional scale readouts supporting other scale conventions, m when case the scale 
convention then being displayed by the sjmulA t or sha : i be unambiguous 

Compliance is checked by inspection. 

6.7 Indicator lights and push-buttons 

a) Colours of indicator lights 
Addition: 

Where indicator lights are used on the treatment control panel ( t cp). or other control 
panels, the colours of the lights shall be in accordance with the following: 

- radiation beam "on" yellow *), 

- ready state green ■>; 

- urgent action required in response to an unintended state of 

operation red, 

- preparatory state other colour. 
Light emitting diodes (LEDs) are not considered to be indicator lights when: 

- on any control panel, all indications for which no particular colour is required are given 
by LEDs of the same colour; and 

- the indications, for which particular colours are required, are clearly distinguishable 

6.8 Accompanying documents 

6.8.1 General 
Addition: 

NOTE - The term 'accompanying documents' includes instructions fo« use' and 'technical descnption' Clause* 
and subclauses in this Particular Standard that require the provision of information in any of these three documents 
are given in table 101. 

6.8.2 Instructions for use 

a) General information 

Addition: 

- instructions for use shall contain: 

- an explanation of the function of all interlocks and other radiation safety devices; 

- instructions for checking their correct operation; 

- a recommendation of the frequency with which such checks should be made; 

- the recommended inspection or replacement intervals for parts having a safety function 
that are subject to impairment caused, during normal use of the equipment, by the 
effects of ionizing radiation on the dielectric and/or mechanical strength of those parts; 

- a list of those parts of the equipment that are likely to be influenced by the climatic 
conditions simulated by the humidity preconditioning treatment test 4.10, and a list of 
the parts that have been tested under this condition. 



1 ) In the simulator room, or in other locations, these states may need urgent action or caution, different colours, 
in accordance with table Mi of the General Standard, may therefore oe used in such locations 
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l) Environmental protection 

Addition: 

- include data to assist the user's radiological protection adviser regarding: 

the range of available delineated radiation field dimensions; 

the maximum available radiation field dimensions and the distance from the focal 

spot at which this is specified; 

the available directions of the radiation beam; 

the location of the focal spot referred to an accessible point on the X-ray source 

assembly/radiation head; 

the maximum available X-ray tube voltage. 

6.8.3 Technical description 

a) General 

Addition: 

The technical description shall provide full details of the environmental conditions and power 
supply required for normal use. 

Addition: 

Table 101 - Clauses and subclauses in this Particular Standard that require the provision of 
information in the accompanying oocuments, the instructions for use, and the technical 

description 

NOTE - The "cneck reference" is given as an atd for checking the availability of compliance documentation. 



Check 
reference 


ACCOMPANYING 
OOCUMENTS 


INSTRUCTIONS 
FOR USE 


Technical 
description 


! 




54 




2 




6 8 2 a) and j) 




3 






6 8 3a) 


4 


i6aa) 






5 






18 b) 


6 




22.4.1 a) 1) and a) 2) 




7 






224.1 a) 4) 


6 




22.4.2 e) 




9 




22.4.3 e) 




10 


227,101 






11 


28 101 b) 






12 






29.2033 


13 


29 208 2 






14 


36 






15 




52.1 b) 





IS 13450 (Part 2/Sec 29) : 2008 
IEC 60601-2-29: 1999 

SECTION TWO - ENVIRONMENTAL CONDITIONS 
The clauses and subclauses of this section of the Genera! Standard apply, except as follows 

10 Environmental conditions 

Addition: 

NOTE - See 1 1 , third dash, and 6 8 3a) Addition. 

1 0.2.2 Power supply 

a) Equipment shall be suitable for a power supply having 

Amendment of the second dash: 

- a sufficiently low internal impedance to prevent voltage fluctuations, between the on-load 
and off-load steady states, exceeding ±5 %. 

SECTION THREE - PROTECTION AGAINST ELECTRIC SHOCK HAZARDS 

The clauses and subclauses of this section of the General Standard apply, except as follows 

16 Enclosures and protective covers 

Additional item: 

aa) Where the requirements of this clause are wholly or partly met by the nature of the 
installation, compliance test methods shall be specified in the accompanying documents 
(see also 57.1 a)). 

Compliance at installation should be checked by inspection and test. 

18 Protective earthing, functional earthing and potential equalization 

b) Addition: 

The technical description shall contain advice that protective earth conductors, permanently 
fixed at installation to connect protective earth terminals of equipment to an external 
protective system, should be adequately dimensioned according to the requirements of national 
regulations, for each installation and for the maximum fault current that may occur there 

Compliance at installation should be checked by inspection and test in accordance with the 
applicable national regulations (see 18 f) and also 6.5, 57 and 58). 
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f) Replacement 

Replace the first paragraph of the compliance test by the following: 

A current of 25 A or 1,5 times the rated current applicable to that part of the equipment under 
test, whichever is the lesser (±10 %), from a current source with a frequency of 50 Hz or 60 Hz 
and a no load voltage not exceeding 6 V, is passed for between 5 s and 10 s through the 

protectee earth terminal and each accessible metal part which would become live in case 
of failure of basic insulation. 

19 Continuous leakage currents and patient auxiliary currents 

19.1 General requirements 

D) Replacement 

Tne specked values of the continuous earth leakage current and the enclosure leakage 
Current aopiy at normal operating temperature with a supply representative of a permanently 
nstaiied power supply m any combination of the following: 

- in normal cond i T;On (nc) and in the specified single fault condition (sfc) (see 1 9.2); 

1) with the equipment energized in the preparatory state and with the worst possible 
combination of simultaneously powered movements, and 

2) operat:ng at maximum power consumption. 

The measured values for continuous earth leakage current and enclosure leakage 
curren t measured in NC, as required in 1) and 2) above, shall not exceed the allowable values 
given >n 19 3 

19.3 Allowable values 

Amendment: 

Amend the allowable values in table IV for type 8 applied part, nc, as follows: 



Earth leakage current for 
eQjtpmew according to note 3 ' 



E**ClOSuRE leakage current 



20 mA 



0,5 mA 
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SECTION FOUR - PROTECTION AGAINST MECHANICAL HAZARDS 
The clauses and subclauses of this sect on of the General Standard apply, except as follows 

22 Moving parts 

Replacement: 

22.4 Powered movements (see figures 101, 102 and 103) 

For the patient support system, the requirements shall apply when it is unloaded and when it 
is loaded with a uniformly distributed mass of 135 kg. 

NOTE 1 - The phrase "to set-up automatically" or "automatic set-up" ts used to Denote tne moving ot itffcsfrMEV 
parts automatically to the positions required tor the start of a patien t treatment simulation 

NOTE 2 - The term "pre-programmed movements" is used where movement of forwent parts takes place 
according to a previously planned programme, without intervention 0y the operator during parent treatment 
simulation; this is referred to as "pre-programmed treatment simulation" 

22.4.1 Gantry, radiation head, X-ray image receptor and patient support system 

a) General 

NOTE - "Failure of powered movements" is to be interpreted as the failure only of the supply mans associated with 
the powered movements. 

1) Where the possibility exists that failure of a powered movement during normal use 
might result in the patient becoming trapped, means shall be provided to permit the 
release of the patient; these means shall be described in the instructions for use. 

2) Where the radiation head, or any other part, is provided with a device designed to 
reduce, in normal use, the risk of collision with the patient, the operation and 
limitations of each device shall be described in the instructions for use 

3) Interruption or failure of powered movements or of the supply mains for the equipment, 
shall cause any parts in motion to be stopped within the limits given in parts b) 3) and 
c) 3) of this subclause. 

4) For automatic set-up, speed shall be reduced at least 5° before any planned stop angle 
and at least 25 mm before any planned stop position; the speed reduction shall be such 
that overshoot does not exceed 2° for angular displacements and 5 mm for linear 
displacements. Details of the speed reduction processes shall be included m the 
technical description. 

Compliance is checked as follows: 

1), 2) by inspection of the instructions for use and the facilities provided: 

3) by interruption of the supply mains a) to powered movements, b) to the equipment, 
and measurement of stopping distances. In order to eliminate the effects of variable 
personal reaction times, measurement shall start at the instant the personally 
actuated switch contacts open or close. In determining a stopping distance, the 
measurement shall be repeated five times; on each occasion, the part in motion shall 
stop within the allowable distance; 

4) by inspection of the technical description and measurement. 
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b) Angular movements 

1) The minimum speed available for each movement shall not exceed 1° x s _1 . 

2) No speed shall exceed 7° x s~ 1 . 

3) When rotating at the speed nearest to, but not exceeding, 1° x s~ 1 , the angle between 
the position of the moving part at the instant of operating any control to stop the 
movement and its final position, shall not exceed 0,5°, and it shall not exceed 3° for 
speeds in excess of 1° x s -1 . 

Exceptions: Requirement 2) above shall not apply to the beam limiting system (bls) neither to the gantry rotation 
under the conditions specified in 22.4.2 c) and 22.4.3 c). 

c) Linear movements 

1) The minimum speed available for the. beam limiting devices (blds), for displacements 
20, 21, 22 and 23 of the delineated radiation field edges, 16, 17 and 18 of the X-ray 
image receptor, and 9, 10 and 11 of the patient support system, shall not exceed 
10 mm x s -1 . 

2) No speed shall exceed 100 mm x s _1 . 

3) When moving at speeds not exceeding 25 mm x s~ 1 , the distance between the position 
of the moving part at the instant of operating any control to stop the movement and its 
final position shall not exceed 3 mm, and it shall not exceed 10 mm for speeds in 
excess of 25 mm x s~ 1 . 

Compliance of b) and c) is checked, using suitable measuring instruments, by measurement of 
speeds of moving parts and their stopping distances. In order to eliminate the effects of 
variable personal reaction times, measurement shall start at the instant the personally actuated 
switch contacts open or close. In determining a stopping distance, the measurement shall be 
repeated five times; on each occasion, the part in motion shall stop within the allowable 
distance (see also 22.4.'2, 22.4.3, 22.7. 101 and 27. 101). 

22.4.2 Operation of movements of equipment parts from inside the simulator room 

a) It shall not be possible to adjust motorized movements of equipment parts which may 
cause physical injury to the patient, without continuous simultaneous personal action by 
the operator on two switches. 

NOTE - Linear or angular adjustments of blds or delineators, are not considered to be likely causes of injury to the 
patient unless accessories are fitted that do not have integral safety devices/touchguards or are otherwise 
considered to present a safety hazard. 

b) For equipment intended to be set-up automatically, it shall not be possible to initiate or 
maintain movements associated with this condition without continuous simultaneous 
personal action by the operator on the automatic set-up switch and a switch common to all 
movements. 

c) Gantry angular speed may be increased to a maximum of 12° x s~ 1 , for positioning under 
manual control and, for equipment that includes a computed tomography (ct) capability, 
during the checking of a pre-programmed ct scan, provided that in both cases there is 
personal action by the operator on a "fast speed" enabling switch, followed by continuous 
personal action by the operator on the gantry rotation switch and a switch common to all 
movements. 

d) The switches required above for a), b), and, when provided, for c), shall be located close to 
the patient support system, so that by careful observation the operator can avoid 
possible injury to the patient. All switches, when released, shall be capable of stopping 
movement; one switch may be common to all movements. In each case, at least one of the 
required switches shall be hard-wired. 
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e) The instructions for use shall contain advice that when a remotely controlled movement 
from the tcp, a pre-programmed treatment simulation or a ct scan is intended, a check 
should be made of all intended or planned movements with the patient finally positioned, 
before the operator leaves the simulator room. 

Compliance is checked by inspection. 

22.4.3 Operation of movements of equipment parts from outside the simulator room 

a) It shall not be possible to adjust a movement parameter without continuous simultaneous 
personal action by the operator on that movement control switch and a switch common to 
all movements. 

b) It shall not be possible to initiate or maintain movements associated with automatic set-up, 
without continuous simultaneous personal action by the operator on the automatic set-up 
switch and a switch common to ail movements. 

c) For equipment that includes a pre-programmed ct facility, gantry angular speed may be 
increased to a maximum of 12° x s _1 , during pre-programmed ct scans, provided that there 
is continuous simultaneous personal action by the operator on the ct enabling switch and 
on a switch common to all movements. 

d) When released, all switches required above for a), b), and, when provided, for c), shall be 
capable of stopping movement; one switch may be common to all movements. In each 

case, at least one of the required switches shall be hard-wired. 

* 

e) The instructions for use shall include the recommendation that the operator shall have 
an unobstructed view of the patient before and during the treatment simulation. 

Compliance is checked by inspection. 

22.7 

Additional subclause: 

22.7.101 Motors emergency stop 

Readily identifiable and accessible means shall be provided in hard-wired circuits near to, or 
on, the patient support system and the tcp, for emergency switching of all supply mains to 
the movement systems; when operated, any movement shall stop within the limits given in 
22.4.1. 

The means provided near to, or on, the tcp shall also terminate irradiation. The time to 
effect these disconnections shall not exceed 100 ms. 

When any of the means are to be incorporated on site by the user, the requirements and test 
procedures shall be specified in the accompanying documents. 

Compliance is checked by inspection of the accompanying documents, and by inspection and 
measurement of stopping distances and disconnection time using suitable measuring 
instruments; in order to eliminate the effects of variable personal reaction times, measurements 
shall start at the instant the personally actuated switch contacts open or close. 
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27 Pneumatic and hydraulic power 

Additional subclause 

27.101 Change of pressure 

If a safety hazard can arise from a change in the pressure of a system used to provide power 
for movements, all movement shall stop from any speed within the limits specified in 22.4.1. 

Compliance ts checked by simulation of a fault condition, the operation of protective devices 
and measurement of stopping distances. 

28 Suspended masses 

Additional subclause: 

28.101 Attachment of accessories 

a) Where means are provided to permit the attachment of accessories supplied by the 
manufacturer, in particular those for the shaping of the radiation beam, such means shall 
be designed to retain those accessories securely under all conditions of normal use. 

Compliance is checked by inspection, and by consideration of design data and applied safety 

factors. 

b) The accompany \g documents shall contain maintenance requirements and define the 
conditions and hmits of use for the accessories supplied; they should include guidance 
regarding design hmtts for accessories manufactured or commissioned by the user. 

Compliance is checked by inspection. 



SECTION FIVE — PROTECTION AGAINST HAZARDS FROM 
UNWANTED OR EXCESSIVE RADIATION 

The clauses and subclauses of this section of the General Standard apply, except as follows: 

29 X-RADIATION 

Replacement; 

29 X-radiation generated by simulators 

29.1 General requirements 

a) Hjgh-voltage generators of diagnostic X-ray generators used with simulators shall 
comply wan the applicable requirements and tests of IEC 60601-2-7 (see 1 .3.102 a)). 

Compliance ts checked by inspection of the X-ray generator type test file. 
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b) Simulators shall comply with the applicable requirements and tests of IFC 60601-1 3 (see 
1 .5. 1 03) except as follows: 

NOTE - Clause numbering (29 20n n etc ) is identical with that used in iEC 60601 • 1 3 

1) The followmg subclauses do not apply: 
29.202.3 Confinement of extra-focal radiation 
29.202.7 Indication by light field-indicator (see 6.3.101 a)) 

2) Replace the following subclause: 

29.203.3 Interception of the X-ray beam in radioscopy 

Replacement: 

irradiation in radioscopy shall be prevented unless the BlOs are positioned such that 
the intended X-ray field is within the image recept.on area at the currently selected 

FOCAL SPOT TO IMAGE RECEPTOR DISTANCE. 

Where means are available to reposition the image reception area such that, 

- within the limits of its positioning, some part of the X-ray fifld lies outside the image 
reception area, and 

- where a readjustment of the blds reduces the X-ray field so that it is fully wtthin the 
image reception area, 

radioscopy shall be possible only with the reduced X-ray field. 

Irradiation shall again be prevented when any subsequent change extends this X-ray 
field beyond the image reception area. The technical description shall contain details 
of any operational limitations, routine tests, adjustments and advice applying to these 
features. 

Compliance is checked by inspection and functional test, and by examination of the 
technical description. 

3) The following subclauses do not apply: 

29.203.4 Correspondence between X-ray field and image reception area 

29.205 Focal spot to skin distance 

29.205.1 X-ray equipment for radioscopy 

29.205.2 X-ray equipment for radiography 

29.205.3 Information in the accompanying documents 

4) Amend the following subclause: 

29.206 Attenuation of the X-ray beam 
Amendment: 

Add the following line to table 206: 



Patient support, radiotherapy simulators 



5.0 mm 



5) The following subclauses do not apply: 

29.207 Primary protective shielding 

29.207.1 Requirements 

29.207.2 Test for attenuation of residual radiation 

29.207.3 Test for attenuation equivalent 

29.208 Protection against stray radiation 
29.208.1 Protection by distance 
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6) Replace the following subclause: 

29.208.2 Control from a protected area 

Replacement: 

Means shall be provided to allow the following control functions only by operator action 

at the treatment control panel situated within a protected area: 

- selection and control of modes of operation; 

- selection of loading factors; 

- actuation of the irradiation switch. 

The irradiation swtTCH shall be protected from accidental operation and require 
continuous pressure by the operator. 

Means, compliant with the requirements of 22.4.1 and 22.4.3, shall be provided at the 
treatment control panel for the remote control of powered movements for: 

- gantry; 

- radiation head and slds; 

- DELINEATED RADIATION FIELD; 

- X-RAY IMAGE RECEPTOR; 

- PATIENT SUPPORT. 

The accompanying documents shall contain: 

- a warning against allowing persons, other than the patient, to remain inside the 
simulator room during irradiation; 

- a statement drawing the attention of the user to the need for providing the 
operator with means for verbal communication with, and an unobstructed view of, 

the patient. 

Compliance is checked by inspection of the equipment and by examination of the 

ACCOMPANYING DOCUMENTS. 

7) The following subclauses do not apply: 

29.208.3 Designated significant zones of occupancy 

29.208.4 Significant zones of occupancy with limited stray radiation 

29.208.5 Handgrips and control devices 
29.208.8 Test for stray radiation 

Additional subclause: 

29.1 01 Adventitious ionizing radiation 

NOTE - Clause 29 of the General Standard has been replaced; its subclause 29 2 is reinstated here in a relevant 
form; it is not to be regarded as part of IEC 60601-1-3. 

For equipment or equipment parts not intended to produce ionizing radiation and which form 
part of a simulator, ionizing radiation emitted by thermionic valves excited by voltages 
exceeding 5 kV shall not produce an ambient dose equivalent 2 ) H*(d), exceeding 5 *iSv in one 
hour at a distance of 5 cm from any accessible surface. 



2 ) See ICRU, Report 39. section %AA etc., or ICRU. Report 51: section 1.4.3/1.4.3.1 1 and ICRP 60 A 14 A 14 1 
(A2?)etc ' 
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Compliance is checked by performing measurements of ambient dcse equivalent, averaged 
over an area not exceeding 10 cm?. Controls and adjustments are set at the position resulting 
in the maximum emission of X-radiation. 

Single failures of components causing the feast favourable situation are provoked m turn In 
order to assess the dose due to small angle beams, use a radiation detector suitable for the 
emitted radiation energy. Record the method, positions and results of measurements 

36 Electromagnetic compatibility 

Replacement: 

The requirements and tests of IEC 60601-1-2, with the additions to 36 201 1. 36.202 and 
36.202.2 given below, shall apply to simulators and their integral ite. 

The site(s) used for measurements shall be typical of those generally used for the installation 
of simulators; they may be those of users or of the manufacturer. Any allowances made 
shall be justified and included in the accompanying documents. 

36.201 Emissions 

36.201 .1 Radio-frequency (RF) emissions 

Addition: 

aa) The requirements for compliance shad be those applying to CISPR 11, designated 
Group 1, Class A, permanently installed equipment. 

bb) For radio-frequency emissions, the attenuation of electromagnetic disturbances by 
structures within the bounds of the exterior walls from which measurements are made at a 
distance, shall be regarded as though this was due to the inherent attenuation of the 

equipment. 

Compliance is checked by measurements, made in accordance with IEC 60601-1-2, at 30 m 
from the exterior walls of the building containing the location in which the equipment has been 
installed. 

36.202 Immunity 

Addition: 

aa) The requirements for compliance shall be those applying to permanently installed 
equipment. 

36.202.2 Radiated radio-frequency electromagnetic fields 

Addition: 

aa) For immunity to radio-frequency electromagnetic fields, the attenuation provided by the 
structural protection against ionizing radiation shall be regarded as though this was due 
to the inherent attenuation of the equipment. 

Compliance is checked by tests made in accordance with IEC 60601-1-2. The test antenna 
shall be placed at a distance of 3 m from the outside of the structural protection against 

IONIZING RADIATION. 
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SECTION SIX - PROTECTION AGAINST HAZARDS OF IGNITION 
OF FLAMMABLE ANAESTHETIC MIXTURES 

This section of the General Standard does not apply. 



SECTION NINE - ABNORMAL OPERATION AND FAULT CONDITIONS; 

ENVIRONMENTAL TESTS 

The clauses and subclauses of this section of the General Standard apply, except as follows: 

52 Abnormal operation and fault conditions 

52. 1 Replacement 

52.1 

a) Equipment shall be so designed and manufactured that, even in sfc, no safety hazard 
exists (see 3.1 and clause 13). 

NOTE - It is assumed that equipment is operated according to the conditions of normal use, unless specified 
otherwise in the following tests 

Compliance is fulfilled if: 

The introduction of any of the sfcs described in 52.5, one at a time, does not lead directly to 
any of the safety hazards described in 52.4. 

b) The safety of equipment incorporating programmable electronic subsystems shall be 
assessed against the requirements of IEC Collateral Standard 60601-1-4 (see appendix L). 

All relevant information regarding residual risk shall be included in the instructions for 
use. 

Exception: I EC 60601-1-4 shall not be applied to projects/products when It can be shown that development has 
progressed beyond the stage where Its detailed requirements cannot be applied; it has to be applied during 
project/product development and continued throughout the development life-cycle 

Although it will not be possible to apply IEC 60601-1-4 fully in retrospect to existing products and to those that have 
progressed beyond the stage identified above, examination of available design and process control data may provide 
substantial verification; see also 52.211 .1 of IEC 60601-1-4 

Compliance is checked by inspection of the instructions for use and the IEC 6060U1-4 risk 

MANAGEMENT FILE. 
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NOTE 1 - The axes, directions and dimensions corresponding to the numbers on these figures are listed m me 
accompanying table. 

NOTE 2 - The elliptical arrows show clockwise rotations looking towards gantry tor axes 1 end 6, away from gantry 
for axis 2, from right side of gantry for axes 3 and 7, up from isocentre, lo, for axis 4, up from isocentre for axis 5. 
up from table top for axis 6. 

NOTE 3 - Symbols X1, X2, Y1 and Y2 designate the edges of radiation field or delineated radiation field 
according to 6.4.1 of !EC 61217. 

Figure 101 - Equipment movements and scales - Rotary gantry (adapted from IEC 60€01 -2-1 ) with 
Identification of axes 1 to 8, directions 9 to 13, and dimensions 14 and 15 

(see accompanying table) 

This figure is identical to figure 13a in IEC 61217. 
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NOTE 1 - RADIOGRAPHIC CASSETTE HOLDER and/or X-RAY IMAGE RECEPTOR motions: 

Olfaction 17: motion along Y-axis, paralial to axis 1; 

Direction 1 B: motion along Z-axis, paralial to axis 4; 

Axis 19 rotation. 

NOTE 2 - Symbols Xr, Yr, Zt, Xg. Yg, Zg; and Za ars cocrdinatas for x-ray image RECEPTOR; gantry; and table top 
sccantrtc rotation coordinate eyatama raspectlvary. !• * tha origin of tna accantnc coord) nata systam. 

Figure 102 - Equipment movement a and acalee - isocentwc radiotherapy simulator 

or tele radiotherapy EQUIPMENT, with idantlfication of axea 1 ; 4 to 6; 10, of directions 9 to 12; 

16 to 19 and of dimensions 14; 15 (see accompanying table) 

This figure is identical to figure 13b in IEC 61217. 
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TELERADIOTHERAPY RADIATION 
FIELD or RADIOTHERAPY SIMULATOR 
/ DELINEATED RADIATION FIELD 



RADIOTHERAPY SIMULATOR 
RACHATION FIELD 



Figure 103 - Equipment movements and scales - View from raoiadok source of 

TELERADIOTHERAPY RADIATION FIELO Or RADIOTHERAPY SIMULATOR 

delineated radiation field (see accompanying table) 
This figure is identical to figure 13c in (EC 61217. 
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Axis 1 


Rotation of gantry 


Axis 2 


Roll Of the RADIATION HEAD 


Axis 3 


Pitch Of the RADIATION HEAD 


Axis 4 


Rotation of the beam limbing device or delineator 


Axis 5 


isocentric rotation of the patient support 


Axis 6 


Rotation of the table top about the eccentric support 


Axis 7 


Pitch of the table top 


Axis 8 


Roll of the table top 


Direction 9 


Vertical displacement of the table top 


Direction 10 


Lateral displacement of the table top 


Direction 11 


Longitudinal displacement of the table top 


Direction 12 


Displacement of radiation source from axis 1 


Direction 13 


Displacement of radiation source from floor at gantry angular position zero 


Dimension 14 


Dimension FX of the radiation held or delineated radiation field in the Xb direction indicated in 
figure 101c at a specified distance from the radiation source (usually at the normal treatment 

DISTANCE) 


Dimension 15 


Dimension FY of the radiation field or delineated radiation field in the Yb direction indicated in 
figure 101c at a -specified distance from the radiation source (usually at the normal treatment 

DISTANCE) 


Direction 16 


X-ray image receptor and/or radiographic cassette holder motion along X axis perpendicular to 
axis 1 and axis 4 


Direction 17 


x ray image receptor and/or radiographic cassette holder motion along Y axis parallel to axis 1 


D*rection 18 


x-ray image receptor and/or radiographic cassette HOLDER motion along Z axis parallel to axis 4 


AXrS 19 


Rotation of the x-ray image receptor and/or radiographic cassette holder 


Direction 20 


Displacement from radiation beam axis to radiation field or delineated radiation field edge X1 at a 
specified distance from the radiation source (usually the normal treatment distance) 


Direction 2 1 


Displacement from radiation beam axis to radiation field or delineated radiation field edge X2 at a 
specified distance from the radiation source (usually at the normal treatment distance) 


Direction 22 


Displacement from radiation seam axis to radiation field or oeuneateo raouvhon field edge Y1 at a 
specified distance from the radiation source (usually at the normal treatment distance) 


Direction 23 


Displacement from radiation beam axis to radiation field or delineated radiation field edge Y2 at 
a specified distance from the radiation source (usually at the normal treatment distance) 



) 
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Appendix L 

(normative) 



References - Publications mentioned in this standard 

This appendix of the General Standard applies, except as follows: 

Addition: 

The following normative documents contain provisions which, through reference m this text, 
constitute provisions of this Internationa! Standard. At the time of publication, the editions 
indicated were valid. All normative documents are subject to revision, and parties to 
agreements based on this International Standard are encouraged to investigate the possibility 
of applying the most recent editions of the normative documents indicated below. Members of 
IEC and ISO maintain registers of currently valid International Standards. 

Addition: 

IEC Standards: 

IEC 60601 -1 :1 988, Medical electrical equipment - Part 1: General requirements for safety 
Amendment 1:1991 
Amendment 2:1995 

IEC 60601-2-7:1998, Medical electrical equipment - Part 2: Particular requirements for the 
safety of high-voltage generators of diagnostic X-ray generators 

IEC 60788:1984, Medical radiology- Terminology 

IEC 61217:1996, Radiotherapy equipment - Co-ordinates, movements and scales 

Replacement: 

Replace the reference to IEC 60601-1-4 by the following: 

IEC 60601-1-4:1996, Medical electrical equipment - Part 1: General requirements for safety - 
4. Collateral Standard: Programmable electrical medical systems 
Amendment 1 1 ) 

Addition: (to this Particular Standard) 

For dated references, subsequent amendments to, or revisions of, the General Standard 
(IEC 60601-1) or publications referenced in Appendix L, apply to this Particular Standard only 
when incorporated in it bv amendment or revision. 
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Annex AA 

(normative) 

Terminology - Index of defined terms 



> 



(EC 60601-1: General Standard, clause 2 N.G.2.n.n 

IEC 60601-1-n: Collateral Standard, clause 2 - C.S-n:2.n.n 

IEC 60601-2-n; Particular Standard, clause 2 P.S~n:2.n.n 

IEC 60788: - rm-..-.. 

IEC 60601-2-29: (this publication) clause 2 2.1.10n 

Derived term without definition.. rm-n-n + 

Term without definition rm-n-n - 

index of terms Source reference: 

Absorbed dose rm-13-08 

Accessible metal part N.G.2.1.2 

Accessory - N.G.2.1.3 

Accompanying documents rm-82-01 

Applied part N.G.2.1.5 

Attenuation rm-12-08 

Attenuation equivalent rm-13-37 

Basic insulation . N.G.2.3.2 

Beam limiting device (bld) , rm-37-28 

Beam limiting system (bls) . rm-37-27 

Class 1 equipment., ......... N.G.2.2.4 

Computed tomography (ct) rm-41-20 

Control panel rm-83-02 

Delineated radiation beam. 2.1.101 

Delineated radiation field 2.1.102 

Delineator(s) 2.1.103 

Development life-cycle..... C.S-4:2. 201.1 

Display/displayed... rm-84-01 + 

Earth leakage current N.G.2.5.1 

Electromagnetic compatibility (emc) C.S-2:2. 203.4 

Electromagnetic disturbance C.S-2:2 203.3 

(electromagnetic) emission C.S-2:2.203.5 

Enclosure N.G.2.1.6 

Enclosure leakage current , N.G.2.5.2 

Eouipment(medical electrical EQUIPMENT).. .„ N.G.2.2.1 1 

Extra-focal radiation , , t rm _1 ^ j 
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Flammable anaesthetic mixture with air NG 2.12.15 

Flammable anaesthetic mixture with oxygen or nitrous oxide N G.2.12.16 

Focal spot.. rm-20-13 S 

Focal spot to image receptor distance rm-37-13 

Focal spot to skin distance . rm-37-12 

Gantry ,. P.S-V2. 1.103 

Hard-wired P.S-1:2. 1.105 

High-voltage generator rm-21-01 

Image reception area rm-37-16 

Image receptor plane rm-37-15 

Immunity (to a disturbance)..,.. , C.S-2:2.203.7 

Information technology equipment (ite) C.S-2:2.203 15 

Instructions for use rm-82-02 

Interlock rm-83-05 

Ionizing radiation rm-11-0£ 

Irradiation rm-12-09 

Irradiation switch rm-30-03 

Isocentre rm-37-32 

Leakage current N.G.2.5.3 

Light field-indicator rm-37-31 

Loading rm-36-09 

Loading factor rm-36-01 

Manufacturer rm-85-03 - 

Normal condition (nc) N.G.2.10.7 " 

Normal treatment distance P.S-1:2.1.109 

Normal use ..... N G .2.10 8 

Operator rm-85-02 

Patient N rm-62-03 

Patient auxiliary current N.G.2.5.4 

Patient support P.S-1;2.1.111 

Permanently installed equipment N.G.2.2.17 

Preparatory state ..., rm-84-04 

Primary protective shielding rm-64-02 

Programmable electronic subsystem (pess) C.S-4:2.201.5 

Protected area rm-63-06 

Protective cover NG.21.17 

Protective earth conductor N G 2.6 7 

Protective earth terminal NG 2.6.8 



The unamended definition of I EC 6060 l-t (1966) applies. 
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o*~ *- ~», rrn-1 1-01 

RAOiATiON 

RAOiATiON seam - rm-37-05 

Radiation beam axis rm-37-06 

RAOiATiON DETECTOR ' " rm-51-01 

Raoiation energy rm-13-29 

Radiation field rm-37-07 

RADtATioN head • rm-20-06 

Radiation source • rm-20-01 

Radiographic cassette holder rm-35-18 - 

Radiography • rm-41-06 

Rad'Ological protection rm-60-03 

Radioscopy rm-41-01 

Radiotherapy . .. rm-40-05 

Radiotherapy simulator (simulator) . 2.1.104 

Ready state rm-84-05 

Reference axis . rm-37-03 

Residual radiation rm-11-14 

Residual risk. , C.S-4:2.201.6 

Risk management file C.S-4:2.201.8 

Safety hazard N.G.2.12.18 

Significant zone of occupancy rrn-63-07 

Simulator (radiotherapy simulator) 2.1.104 

Single fault condition (s c c) .... N.G.2.10.11 

Specified rm-74-02 

Stand-by state rm-84-03 

Stray radiatjon , rm-11-12 

Supply mains N.G.2.12.10 

To terminate irradiation P.S-1:2.1.11B 

Treatment control panel (tcp) rm-33-05 

Treatment volume rm-37-21 

Type a applied part, ,,., N.G.2.1.24 

USER rm-85-01 

Wedge filter rm-35-10 

X-RADiATlON , rm- 11-01 - 

X-RAY beam , rm-37-05 * 

X-RAY equipment rm-20-20 

X-ray generator rm-20-17 

X-RAY field , , rm-37-07 

X-ray image receptor rm-32-29 

X-RAY SOURCE ASSEMBLY h rm-20-05 + 

X-rav tube voltage .. rm-36-02 
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Annex BB 

(informative) 
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(Continued from second cover) 

The technical committee responsible for the preparation of this standard has reviewed the provisions of 
the following International Standards referred in this adopted standard and has decided that they are 
acceptable for use in conjunction with this standard: 

International Standard Title 

IEC 60601-1 -4 :1 996 Medical electrical equipment — Part 1 : General requirements for safety — 

Section 4 : Collateral standard : Programmable electrical medical systems 

IEC 61 21 7 : 1 996 Radiotherapy equipment — Coordinates, movements and scales 

Only the English language text has been retained while adopting it in this Indian Standard, and as such 
the page numbers given here are not the same as in the IEC Standard. 
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